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FIG. 1 PACKET FORMAT 
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1. 

GENERATING METHOD FOR SHORT 
TRAINING FIELD IN IEEE 802.11N 
COMMUNICATION SYSTEMS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a packet-based 

generating method, and more particularly to a generating 
method for Short Training Field (STF) useful to IEEE 
802.11n Wireless Local Area Network (WLAN) communi 
cation system. 

2. Background Art 
In a wireless communication system, the packet format 

normally includes a fixed-pattern preamble. The preamble 
serves several purposes, namely, to identify the packet type, 
and to provide signal for Direct Current (DC) offset estima 
tion, frequency offset estimation and channel estimation. In 
most wireless communication systems, an important field of 
the preamble is High-Throughput Short Training Field (HT 
STF). 
The IEEE 802.11n draft specification 1 specifies four 

bandwidth (BW) configurations. The first one is a simple 20 
MHz BW. The second configuration is 40MHz BW. The third 
configuration is that a transmitter nominally operating in the 
40 MHz BW mode may use the lower 20 MHz BW only to 
transmit. The fourth configuration is that a transmitter nomi 
nally operating in the 40 MHz BW mode may use the upper 
20 MHz only to transmit. The HT-STF in each of these four 
configurations is mathematically derived from a different 
frequency-domain sequence, but the transmitter needs to 
transmit the corresponding time-domain sequence. A trans 
mitter could store these frequency-domain sequences in the 
Read-Only Memory (ROM) and performs a Fast Fourier 
Transform (FFT) operation before transmitting the time-do 
main sequence. But a more efficient way is to store the time 
domain sequence in the ROM. In this case, it is required to 
store all four sets of time-domain HT-STF sequences. Since 
there are 64 or 128 complex samples (real and imaginary 
parts) in HT-STF for each mode and a number of bits are 
required for each real or imaginary Sample, the total buffer 
size becomes significant. If over-sampling is implemented at 
transmitter, the required buffer size will be further multiplied. 

Several U.S. Patent Applications including: U.S. Patent 
Application 20060274852, entitled as “Modified preamble 
for programmable transmitter, Dec. 7, 2006: U.S. Patent 
Application 20060274847, entitled as “Training frames for 
MIMO stations', Dec. 7, 2006: U.S. Patent Application 
20060193340, entitled as “Wireless messaging preambles 
allowing for beam forming and legacy device coexistence'. 
Aug. 31, 2006: U.S. Patent Application 20060088120, 
entitled as “Mixed mode preamble for MIMO wireless com 
munications”, Apr. 27, 2006; U.S. Patent Application 
20050286474, entitled as “Modified preamble structure for 
IEEE 802.11a extensions to allow for coexistence and 
interoperability between 802.11a devices and higher data 
rate, MIMO or otherwise extended devices', Dec. 29, 2005; 
U.S. Patent Application 20050233709, entitled as “Modified 
preamble structure for IEEE 802.11a extensions to allow for 
coexistence and interoperability between 802.11a devices 
and higher data rate, MIMO or otherwise extended devices'. 
Oct. 20, 2005: U.S. Patent Application 20050180360, entitled 
as “Preamble formats for MIMO wireless communications', 
Aug. 18, 2005: U.S. Patent Application 20050113026, 
entitled as “Frame format for high data throughput wireless 
local area network transmissions’, May 26, 2005; and U.S. 
Patent Application 20050180368, “Multiple protocol wire 
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2 
less communications in a WLAN. Aug. 18, 2005; are prior 
arts claiming the format of HT-STF, and their intents are to 
become the essential patent for implementing IEEE 802.11n 
draft specification. However, none of these prior arts men 
tioned any methods of efficient generating method with 
reduced ROM requirement and simple arithmetic operations 
to generate all the time-domain HT-STF sequences for all 
four BW configurations. 

BRIEF SUMMARY OF THE INVENTION 

It is an objective of the present invention to provide an 
efficient generating method with reduced ROM requirement 
and simple arithmetic operations to generate all the time 
domain HT-STF sequences for all four BW configurations. 
To achieve the above and other objectives, the present 

invention provides a generating method for short training 
field in IEEE 802.11n communication systems, mainly com 
prising the steps of storing only the first set of time-domain 
HT-STF sequences in the memory; and deriving a second set 
of the time-domain HT-STF sequences from the first set of the 
time-domain HT-STF sequences. 

According to one aspect of the generating method of the 
present invention, the first set of time-domain HT-STF 
sequences is the time-domain HT-STF sequences either for 
lower 20 MHz of 40 MHz BW or upper 20 MHz of 40 MHz 
BW configuration. 

In this invention, it is shown that only one set of time 
domain HT-STF sequence is required to be stored. The other 
three sets of time-domain HT-STF sequence can be generated 
easily from simple calculation. Therefore, the saving in buffer 
size to implement all four configurations is significant. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

The invention itself, though conceptually explained in 
above, can be best understood by referencing to the following 
description, taken in conjunction with the accompanying 
drawings. 

FIG. 1. shows the IEEE 802.11n packet format. 
FIG. 2. shows HT-STF in 4 BW configurations. 

DETAILED DESCRIPTION OF THE INVENTION 

Although the invention is explained in relation to several 
preferred embodiments, the accompanying drawings and the 
following detailed descriptions are the preferred embodiment 
of the present invention. It is to be understood that the fol 
lowing disclosed descriptions will be examples of present 
invention, and will not limit the present invention into the 
drawings and the special embodiment. 

In general, a generating method for short training field in 
IEEE 802.11n communication systems according to the 
present invention is disclosed. It mainly comprising the steps 
of (a) storing only a first set of time-domain High-Throughput 
Short Training Field (HT-STF) sequences in the memory; and 
(b) deriving a second set of the time-domain HT-STF 
sequences from the first set of the time-domain HT-STF 
sequences. In the first embodiment of the present invention, 
the first set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (y) for lower 20 MHz of 40 MHz 
bandwidth (BW). In the second embodiment of the present 
invention, the first set of time-domain HT-STF sequences is 
the time-domain HT-STF sequences (Z) for upper 20 MHz of 
40 MHz bandwidth (BW) configuration. 
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Please referring to FIG.1, it is the general packet format for 
the IEEE P802.11D2.00, February 2007 1). Similar to but 
not the same as IEEE P802.11n/D2.00, February 2007, in this 
invention., the frequency-domain HT-STF sequences (X) in 
20 MHz BW are set and specified as follows: 

X-32.3 V2(0,0,0,0,0,0,0,0,1,000-1-i,0,0,0,1,0,0,0, 
-1-i,0,0,0,-1-i,0,0,0,1-i,0,0,0,0,0,0,0,-1-i,0,0, 
0-1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0, 
0,0,0,0,0} (Eq-1) 

And the corresponding time-domain sequences can be 
obtained after a 64-point inverse FFT operation resulting 
64-point, 50 nanosecond (ns) spacing samples (x,): 

1 -k (Eq-2) 

X (i.2. W 
where 

W = eit; n = 0, 1, 2, ... 63 

The total length of 64 samples is 3.2 microseconds (LLS). 
Because the frequency-domain HT-STF sequences have 

non-Zero values appear only at every 4 points, the property of 
FFT indicates that the period is 64 samples divided by 4 in 
time-domain. Therefore, only 0.8 us (i.e., sixteen 50 ns 
samples) of HT-STF time-domain signal is required to be 
stored in ROM. Namely, 

1 (Eq-3) 
- -nk. 

X 644 32 X. W 

where 

W = e d'; n = 0, 1, 2, ... 15 

The actual HT-STF is 5 periods of the 0.8 us time-domain 
sequences, resulting in a total length of 4Ls. 

Note that a generalized embodiment may store HT-STF at 
different sampling rates. For example, an embodiment may 
store 40 MHz (25ns samples), HT-STF time-domain 
sequences for 20 MHz BW configuration and store 80 MHz 
(12.5ns samples), HT-STF for the other three 40 MHz con 
figurations, i.e., upper 20 MHz, or lower 20 MHz of 40 MHz 
and 40 MHz BW configurations. Without losing generality, 
the equations in the following sections are first presented 
using minimum number of inverse FFT or FFT samples as 
defined in this invention to specify the sequences in the time 
or frequency-domain, i.e., HT-STF time-domain sequences 
for 20 MHz BW configuration at 20 MHz (or 50 ns) samples 
and those for upper 20 MHz, lower 20 MHz and 40 MHz BW 
configurations at 40 MHz (or 25 ns) samples. 

For simplicity of explanation, we first examine the third 
BW configuration, i.e. the transmitter nominally operating in 
the 40 MHz BW configuration is transmitting only in the 
lower 20 MHz BW. The frequency-domain HT-STF 
sequences (Y) for this configuration are specified, in this 
invention, as follows: 

Y-64.63 V1/2(0,0,0,0,0,0,0,0,1+j,0,0,0,-1-i,0,0,0,1+j,0,0,0, 
-1-i,0,0,0,-1-i,0,0,0,1-i,0,0,0,0,0,0,0,-1-i,0,0, 
0-1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0} (Eq-4) 
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4 
Please referring to FIG. 2, it illustrates that the frequency 

domain sequences (Y) for lower 20 MHz in 40 MHz BW are 
merely 32-tone shift of those for 20 MHz BW configuration 
(X). This relationship is easily shown by comparing (Eq-1) 
and (Eq-4). The corresponding time-domain HT-STF 
sequences are generated from a 128-point inverse FFT opera 
tion to obtain 128-point, 25 ns time-domain Samples resulting 
in a total length of 3.2 us. In short, 

1 -k (Eq-5) 
y = 152, Y. W.; 

where 

W128 = e d'; n = 0, 1, 2, ... 127 

Because the frequency-domain HT-STF sequences have 
non-Zero values appear only at every 4 points, the property of 
FFT indicates that the period is 128 samples divided by 4. 
Therefore, only 0.8 us (i.e. or thirty-two 12.5 ns samples) 
time-domain HT-STF signal is required to be stored in ROM. 
Namely, 

1 98 (Eq-6) 
yn F a Y. W.;; 152, 
where 

Wis = e d'; n = 0, 1, 2, ... 31 

By inserting (Eq-1) into (Eq-6), 

1 93 (Eq-7) 
y2 = . Y, Wilk is 2, 

1 -l 

= is X, Y, Wii" 
k=-64 

1 S. 2n(-32+k') : - X. W.'" 
1284, 
1 1 3. 

-2 (-32 –2n(k' Wii" 'ai X X, Wi" 
K=-32 

1 1 f 
= W: X X, Wa?" 

k=-32 

- 2 -n 

Therefore, (Eq-8) 
x = 2(-1)'y2, n = 0, 1, 2, 3, ... , 15 

According to (Eq-8), only a simple operation is required to 
generate time-domain HT-STF sequences, X, from y. In 
later section, it will be shown that only one set of sequences, 
y is required to generate the other three sets of HT-STF. 

Similarly, the frequency-domain HT-STF sequences (Z) 
in upper 20 MHz of the 40 MHz BW configuration are speci 
fied in this invention as follows: 

Z-64.63 
V1/2(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1+j,0,0,0,-1-i,0, 
0.0.1-i,0,0,0,-1-i,0,0,0,-1-i,0,0,0,1-i,0,0,0, 
0,0,0,0,-1-i,0,0,0,-1-i,0,0,0,1-i,0,0,0,1-i,0,0,0, 
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FIG. 2 illustrates that the frequency-domain HT-STF 
sequences for upper 20 MHz of 40 MHz BW configuration 
are merely a 64-tone shift of those for lower 20 MHz of 40 
MHz BW configuration. This relationship is easily shown by 
comparing (Eq-4) and (Eq-9). 
And the time-domain HT-STF sequences (Z) for upper 20 

MHz in 40 MHz BW configuration are 

(Eq-10) 
3 = X. Z. Wig 

128 k=-64 

1 63 

= sXZ, Wis 
ik=0 

= (-1)'y; n = 0, 1, 2, 3, ... , 31 

Therefore, 
3 = (-1)'y; n = 0, 1, 2, 3, ... 

(Eq-11) 
, 31. 

According to (Eq-11), only a simple operation is required 
to generate time-domain HT-STF sequences, Z, from y. 
Similarly, only 800 ns time-domain sequences (or thirty-two 
40 MHZ samples) in this configuration are required to be 
stored. 

This invention specifies the frequency-domain HT-STF 
sequences (G) in 40 MHz BW as follows: 

G-58,58 V1/2(0,0,0,0,1+j,0,0,0,-1-i,0,0,0,1+j,0,0,0,-1-i,0,0, 
0-1-i,0,0,0,1-i,0,0,0,0,0,0,0,-1-i,0,0,0,-1-i,0, 
0.0.1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,0,0 
0,0,0,0,0,0,0,0,0,0,1-i,0,0,0,-1-i,0,0,0,1-i,0,0, 
0-1-i,0,0,0,-1-i,0,0,0,1-ti, O,0,0,0,0,0,0,-1-i,0, 
0,0-1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0, 

This is a superposition of lower and upper 20 MHz of 40 MHz 
BW configurations as illustrate in FIG. 2. This relationship is 
easily shown by comparing (Eq-4), (Eq-9), and (Eq-12). In 
order to randomize the frequency signals of the lower and 
upper 20 MHz HTSIG, a 90 degrees rotation of the upper 20 
MHz HT-SIG signal only is specified in 1. This results a 
multiplication of on the upper 20 MHz only for the time or 
frequency-domain sequences. The overall time-domain 
sequences actually transmitted are equivalent to the follow 
1ng: 

(Eq-12) 

gyiz, 1-i(-1)'Iy n=0,1,2,..., 31 (Eq-13) 

According to (Eq-13), only a simple operation is required 
to generate the time-domain HT-STF sequences, g, fromy. 
Note that these time-domain HT-STF sequences are required 
to be normalized to maintain a constant total power through 
out the duration of the packet. This constant normalization 
factor may be easily implemented by a set of simple shift 
and-add hardware before transmitted the time-domain 
Sequences, Z. 

In the above derivation, only one set of time-domain HT 
STF sequences, y, is required to be stored and the other three 
sets of time-domain HT-STF sequences can be easily derived 
fromy. Since the sequencesy, and Z are exchangeable from 
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6 
(Eq-11), another embodiment is to store the sequence 
derive the other three sequences from Z, as follows: 

Z... and 

y(-1)'z, n=0, 1, 2, 3,..., 31 

1, 2, ... , 31 (Eq-14) 

In short, only one set of sequence, (either y, or Z) of the 
four time domain HT-STF sequences is required to be stored. 

In the practical implementation, 40 MHz time-domain 
samples (or two-time up-sampling) are required to represent 
a signal with 20 MHz BW. In short, 4.0 MHz time-domain 
samples for the first 20 MHz BW configuration and 80 MHz 
time-domain samples for the other three 40 MHz BW con 
figurations are required. The 40 MHZ HT-STF time-domain 
samples for the first 20 MHz BW configuration can be speci 
fied as follows: 

(Eq-15) 
Wn 

1 98 
= is X. X Wii; 

k=-64 

where 

Wis = e d'; n = 0, 1, 2, ... , 31 

Note that only 800 ns time-domain samples (or thirty-two 
40 MHz, samples) are required to be stored. This inverse FFT 
operation covers a 40 MHz BW from -20 MHz to +20 MHz 
in the frequency-domain. However, the non-Zero frequency 
domain sequences, X, only exist in the inner 20 MHz BW. 
i.e., -10 MHz to +10 MHz. Similarly, the 80 MHz HT-STF 
time-domain samples for the lower 20 MHz of 40 MHZ con 
figuration are obtained as follows: 

1 2. (Eq- 16) 
yn F 256 X Y. W: 

k=-128 

where 

, 63 

Note that only 800 ns time-domain samples (or sixty-four 
80 MHZ samples) are required to be stored. This inverse FFT 
operation covers an 80 MHz BW from -40 MHz to +40 MHz 
in the frequency-domain. However, the non-Zero frequency 
domain sequences, Y, only exist in the frequency-domain 
from -20 MHz to 0 MHz. Follow the similar derivations as 
shown in (Eq-7), the relationship between X, and y, can be 
established as follows: 

127 (Eq- 17) 

1 h . . 
256 X Y. W. 

k=-64 
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-continued 
3. 

- W.2-2 - S x 
2 "256 1284, k' wick) 

1 1 -ni 
2 551s X X. WIS 

K=-32 

=lly 
2 in 

Note that, X=0, for k<-32 and k>=32 and Y =0, for k<-64 
and k>0. Therefore, 

32(i)'''2' n=0, 1, 2, 3,..., 31 (Eq-18) 

Another 80 MHZ HT-STF time-domain sequences for the 
upper 20 MHz of 40 MHZ configuration can be similarly 
derived as follows: 

(Eq-19) 

Note that, Z =0, for k<0 and k264. The non-zero fre 
quency-domain sequences, Z, only exist from 0 MHZ to 20 
MHZ. 
The last 80 MHz time-domain samples is the supposition 

ofy, and rotation 90 degree of Z, as discussed, i.e., 

63 (Eq-20) 

According to (Eq-19), one can store the sequences, Z, and 
derive all other sequences as follows: 

2, ... , 63 (Eq-21) 

Therefore, if two-time up-sampling is implemented for the 
HT-STF, only one set of 800 ns time-domain sequences, 
either y, or Z is required to be stored. The HT-STF of the 
other three BW configurations can be obtained from simple 
calculation as shown from (Eq-18) to (Eq-21). 
The above derivations allow one to implementall four sets 

of time-domain HT-STF from one set of 40 MHz or 80 MHZ 
time-domain sequences. For one skill in the arts, it is easily to 
implement all four BW configurations from one set of 160 
MHz, 320 MHz or higher, time-domain samples from similar 
derivations discussed in the above embodiments. 

According to the preferred embodiment of the present 
invention, it is shown that only one set of time-domain HT 
STF sequence is required to be stored in the Read-Only 
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8 
Memory (ROM). The stored set of time-domain HT-STF 
sequences is the time-domain HT-STF sequences either for 
lower 20 MHz of 40 MHz configuration or upper 20 MHz of 
40 MHZ configuration. The other three sets of time-domain 
HT-STF sequence can be generated easily from simple cal 
culation. Therefore, the saving in buffer size to implement all 
four configurations is significant. 

Accordingly, the scope of this invention includes, but is not 
limited to, the actual implementation of the present invention. 
Although the invention has been explained in relation to its 
preferred embodiment, it is not used to limit the invention. It 
is to be understood that many other possible modifications 
and variations can be made by those skilled in the art without 
departing from the spirit and scope of the invention as here 
inafter claimed. 

What is claimed is: 
1. A generating method for short training field in IEEE 

802.11n communication systems, comprising the steps of: 
storing only a first set of time-domain High-Throughput 

Short Training Field (HT-STF) sequences in a memory; 
and 

deriving a second set of the time-domain HT-STF 
sequences from the first set of the time-domain HT-STF 
Sequences; 

wherein the first set of time-domain HT-STF sequences is 
a time-domain HT-STF sequences (y) for lower 20 
MHz of 40 MHz bandwidth (BW) configuration, based 
on the relation as 

1 98 
yn F 128 X Yi. W5; 

k=-64 

where 

Wis = e d'; n = 0, 1, 2, ... 31; 

whereinj is V-1 and Y, is a first set of frequency-domain 
HT-STF sequences (Y) for lower 20 MHz of 40 MHz 
BW configuration defined as: 

Y-64.63 V1/2(0,0,0,0,0,0,0,0,1+j,0,0,0,-1-i,0,0,0,1+j,0,0,0, 
-1-i,0,0,0,-1-i,0,0,0,1-i,0,0,0,0,0,0,0,-1-i,0,0, 
0-1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}. 

2. The generating method as claimed in claim 1, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (Z) for upper 20 MHz of 40 MHz 
BW configuration and the step of deriving the second set of 
time-domain HT-STF sequences is based on the relation as 
Z=(-1)'y; n=0, 1, 2, 3,..., 31. 

3. The generating method as claimed in claim 1, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (x,) for 20 MHz BW configura 
tion and the step of deriving the second set of time-domain 
HT-STF sequences is based on the relation as x=2(-1)'y: 
n=0, 1, 2, 3,..., 15. 

4. The generating method as claimed in claim 1, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (g) for 40 MHz BW configura 
tion and the step of deriving the second set of time-domain 
HT-STF sequences is based on the relation as g1+(-1)" 
y; n=0,1,2,..., 31. 
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5. A generating method for short training field in IEEE 
802.11n communication systems, comprising the steps of 

storing only a first set of time-domain High-Throughput 
Short Training Field (HT-STF) sequences in a memory; 
and 

deriving a second set of the time-domain HT-STF 
sequences from the first set of the time-domain HT-STF 
Sequences: 

wherein the first set of time-domain HT-STF sequences is 
a time-domain HT-STF sequences (y) for lower 20 
MHz of 40 MHz bandwidth (BW) configuration, based 
on the relation as 

where 

W56 = ei/; n = 0, 1, 2, ... 63 

whereinj is V-1 and Y, is the first set of frequency-domain 
HT-STF sequences (Y) for the lower 20 MHz of 40 MHz BW 
configuration defined as: 

64.63 V1/2(0,0,0,0,0,0,0,0,1+j,0,0,0,-1-i,0,0,0,1+j,0,0,0,-1-i,0, 
0,0-1-i,0,0,0,1-i,0,0,0,0,0,0,0,-1-i,0,0,0,-1-i, 
0.0.0.1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,0,0,0, 
0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0}. 

6. The generating method as claimed in claim 5, wherein 
the second set of time-domain HT-STF sequences is the time 
domainHT-STF sequences (Z) for upper 20 MHz of 40 MHz 
BW configuration and the step of deriving the second set of 
time-domain HT-STF sequences is based on the relation as 
Z.F(j)"y, n=0,1,2,... 63. 

7. The generating method as claimed in claim 5, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (x,) for 20 MHz BW configura 
tion and the step of deriving the second set of time-domain 
HT-STF sequences is based on the relation as x=2(j)"y: 
n=0, 1, 2, 3,..., 31. 

8. The generating method as claimed in claim 5, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (g) for 40 MHz BW configura 
tion and the step of deriving the second set of time-domain 
HT-STF sequences is based on the relation as g|1+(i)" 
y; n=0, 1, 2, ... , 63. 

9. A generating method for short training field in IEEE 
802.11n communication systems, comprising the steps of 

storing only a first set of time-domain High-Throughput 
Short Training Field (HT-STF) sequences in a memory; 
and 

deriving a second set of the time-domain HT-STF 
sequences from the first set of the time-domain HT-STF 
Sequences: 

wherein the first set of time-domain HT-STF sequences is 
a time-domain HT-STF sequences (Z) for upper 20 
MHz of 40 MHz BW configuration, based on the rela 
tion as 
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3 as 24Wii is 24W: ; n = 0, 1, 2, ... 31; 

whereinj is V-1 and Z, is the frequency-domain HT-STF 
sequences for upper 20 MHz of 40 MHz BW configu 
ration defined as: 

Z-64.63 V1/2(0,0,0,0,0,0,0,0,1+j,0,0,0,-1-i,0,0,0,1+j,0,0,0,-1-i, 
0,0,0,-1-i,0,0,0,1-i,0,0,0,0,0,0,0,-1-i,0,0,0,-1- 
j,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0}. 

10. The generating method as claimed in claim 9, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (y) for lower 20 MHz of 40 MHz 
BW configuration and the step of deriving the second set of 
time-domain HT-STF sequences is based on the relation as 
y=(-1)"Z. n=0,1,2,3,..., 31. 

11. The generating method as claimed in claim 9, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (x,) for 20 MHz BW configura 
tion and the step of deriving the second set of time-domain 
HT-STF sequences is based on the relation as x=2(-1)"Z: 
n=0, 1, 2, 3,..., 15. 

12. The generating method as claimed in claim 9, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (g) for 40 MHz, BW configura 
tion and the step of deriving the second set of time-domain 
HT-STF sequences is based on the relation as g, (-1)"+Z: 
n=0, 1, 2, ..., 31. 

13. A generating method for short training field in IEEE 
802.11n communication systems, mainly comprising the 
steps of: 

storing only a first set of time-domain High-Throughput 
Short Training Field (HT-STF) sequences in a memory; 
and 

deriving a second set of the time-domain HT-STF 
sequences from the first set of the time-domain HT-STF 
Sequences; 

wherein the first set of time-domain HT-STF sequences is 
a time-domain HT-STF sequences (Z) for upper 20 
MHz of 40 MHz BW configuration, based on the rela 
tion as 

27 1 
5. – 25 X. 

1 63 

Z. W.3 = st X Z. W5; n = 0, 1,2,... 63; 256 
k=-128 ik=0 

whereinj is V-1 and Z, is the frequency-domain HT-STF 
sequences for upper 20 MHz of 40 MHz BW configu 
ration defined as: 

Z-64.6 V200,0,0,0,0,0,0,1,0,0,0-1-0,0,0,1,0,0,0, 
-1-i,0,0,0,-1-i,0,0,0,1-i,0,0,0,0,0,0,0,-1-i,0,0, 
0-1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0,0,1-i,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}. 

14. The generating method as claimed in claim 13, wherein 
the second set of time-domain HT-STF sequences is the time 
domain HT-STF sequences (y) for lower 20 MHz of 40 MHz 
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BW configuration and the step of deriving the second set of 16. The generating method as claimed in claim 13, wherein 
time-domain HT-STF sequences is based on the relation as the second set of time-domain HT-STF sequences is the time 
y, (-)"Z; n=0, 1, 2, ... 63. domain HT-STF sequences (g) for 40 MHz BW configura 

15. The generating method as claimed in claim 13, wherein tion and the step of deriving the second set of time-domain 
the second set of time-domainHTSTF sequences is the time- 5 HT-STF sequences is based on the relation as g|(-i)+iz: 
domain HT-STF sequences (x,) for 20 MHz BW configura- n=0, 1, 2, ... , 63. 
tion and the step of deriving the second set of time-domain 
HT-STF sequences is based on the relation as X, 20-j)"Z: 
n=0, 1, 2, 3,..., 31. k . . . . 


